Malheur Cave Lake has a low biological oxygen demand, is circumneutral in pH, and low in ion concentrations. No thermocline exists, 8nd the lake is homeothermic regardless of changing epigean ambient temperatures. Geothermal activity maintains homeothermy and a temporal constant water temperature of approximately 16°c. The lake, with its three endemic invertebrate species, is essentially an island, with a high degree of stability.
centered on the faunal species exhibiting cave ctdaptation (Benedict and Malcolm, 1973; Hyman, 1937 Hyman, , 1945 Hyman, , 1956 Hyman, , 1960 Gurney, 1961; Ka.mp, 1963; Causey, 1960 Causey, , 1972 Kenk, 1973) , and several authors hc.ve reviewed information on cave-adapted '7 organisms in the western United States (Crawford, 1974; Holsinger, 1974; Peck, 1973 November and May were selected at random, and two 100 ml aliquots "re re filtered with 0. 4 5 micron membrane filters (type HA Millipore) and examined microscopically at 400 x. Total alkalinity \·ras determined by the Gran Plot method (Stumm and Morgan, 1970) with two water samples selected at random from each month of the study. F.yan thermographs, :Model D-45WP, were placed on the bottom of the lake at 2200, 2500, and 2800 ft marks, and changed monthly to record temperatures for thirty-day periods. The water samples were analyzed for Na, K, Ca, Mg, As and Hg by Northwest Testing Laboratories, using a Perkin-Elmer Model 306b atomic absorption spectrophotometer according to the manufacturer's instructions. To estimate the last temperature of water-rock inte r action, and minimum thermal reservoir temperatures, the emperical method of Fournier and Truesdell (1973) was used. It is based upon molar Na, K, and Ca concentrations in natural waters from temperature environments ranging from 4 to 340°c. One water sample was se~ected at random from each month of the study for geothermometry calculation (Table VII) .
RESULTS· I DISSOLVED OXYGEN
For the altitude and temperature of Malheur Cave Lake, 100% dissolved oxygen saturation is approximately 8.14 ppm,
given by S'= S x 7~0 for temperatures below 25°c, where S'= solubility in ppm, S = solubility at 760mm Hg, and P = atmospheric pressure at time of sample collection (Lind, 1974) .
During the entire study, _difficulty was encountered attempting to properly calibrate the dissolved oxygen meter. The meter failed to remain calibrated to the specific altitude of Malheur Cave. As a result, the meter was calibrated prior to each recording of dissolved oxygen. November data showed the lowest dissolved oxygen level, 7.4 ppm, followed by a substantial increase for the remainder of the study (Table I ).
The range for dissolved oxygen levels was 7.4 to 9.3 ppm, with no significant fluctuations between one and six-foot depth readings, or at different stations. With the exception of November, dissolved oxygen levels were above 100';b saturation.
II pH
The pH of 1'1eTheur Cave Lake ranged from 7. 0 to 7. 2 dur-
,I
ing December, with a subsequent rise occuring in January,
in May, with a subsequent drop in June. The lowest pH level recorded during the study was 7.G, and the highest level 8.4.
No data on pH were obtained for November and February due to meter failure.
III PLANKTON ANALYSIS
In both the two water samples and benthos samples, there was no evidence of plankton content. There appeared to be no fragments and/or complete skeletal components.
IV TOTAL ALKALINITY
Total alkalinity values for Malheur Cave Lake ranged from 62 mg/l Caco 3 to 78 mg/l Caco 3 (Table III) . There was no significant fluctuations between surface and bottom alkalinity values, or at the different stations.
V ION CONCENTRATIONS
The two trace elements tested from one acidified November water sample, As and Hg, were near detection limits with values of 5.0 ppb and less than 0.2 ppb respectively. Concentrations for Na, K, Ca, and Mg are given in Table IV .
Sodium concentrations generally increased from January through May, decreasing in June. The range of Na concentrations during the study was from 39.5 to 47.6 ppm. Potassium. concentrations showed a general increase in .January which persisted throughout the study. The range of K concentrations during the study was from 2.6 to 3.6 ppm. Calcium concentrations showed no general increase during the study, with a range from 9.0 to 10.4 ppm. Magnesium concentrations showed a general increase from December through June, with a range from 2.2 to 3.1 ppm.
VI WATER TEMPERATURES 7
Surface and bottom temperatures recorded during the study varied a maximum of 1.1°c. Slight decreases in temperature at both surface and bottom occurredfrom January through May (Table V) 
VI I WATER LEVELS AND TURBIDITY
December, January, and April water gauge data showed the largest influx of water into the lake (Table VI) (Table VI) .
In November, with a depth of 8.0 ft at the 2000 ft 8 mark, the bottom was clearly visible (Table VI) 
VIII ESTIMATED MINIMUM THERMAL RESERVOIR TEMPERATURES ( GEOTHERI"IOMETRY)
The temperature of Malheur Cave Lake was relatively constant during the study (Table V) Data for most geothermal waters cluster near a straight line when plotted as the function log(Na/K) + ~ logwca/Na) versus reciprocal of absolute temperature, where ~ is either 1/3 or 4/3 depending upon whether the water calibrates above or below 100°c (Fournier and Truesdell, 1973) .
Data for Malheur Cave Lake (Table VII and Figure 1) calibrated below 100°c, hence~ = 4/3. The estimated minimum thermal reservoir temperature was 75°c.
DISCUSSION AND CONCLUSIONS
The dissolved oxygen levels of Malheur Cave Lake indicate little demand is placed on the oxygen in the water by biological activity and/or waste material. The rise in dissolved oxygen levels coincides with the influx of water, but there appears to be no solid explanation to account for the increase. It is assumed that no significant fluctuations in atmospheric pressure occurred, the temperature of the lake is relatively constant, and reactions occurring in the surrounding rock would not account for the higher levels.
The pH changes in the lake coincide with water influx.
The entire soil region of the cave is characterized as alkaline, and it is believed the surrounding basaltic rock contributes carbonate species to the lake, raising the pH.
The pH levels of the lake are not uncommon for waters in the area, and similar to tested regional geothermal springs (Mariner et. al., 1974) • . The water levels of Malheur Cave I;ake vary seasonaJ.ly, with a lag period relative to regional precipitation. A specific wate>r sou:r:ce for the lake would be unfeasible to hypothesize, since arid region groundwater exhibits a great deal of lateral movement, but it is believed that Malheur (4) and (5), the basic assumptions probably apply to Malheur Cave. It is feasible, due to the temperature of the cave lake relative to the estimated thermal reservoir temperature, that dilution of the hot water and re-equilibration at lower temperatures occurs as the water flows from the reservoir to the surface. If indeed a dilution and re-equilibration is occurringbetween the thermal reservoir and cave lake, the estimated temperature for the geothermal reservoir of Malheur Cave Lake (75°c) would be much higher. If no dilution and/or re-equilibration occurs, the estimated geothermal reservoir temperature may be accurate, and the geothermal source may be "weak".
The concentrations of Na, K, Ca, and Mg in the lake are low compared to re gional geothermal springs, but possible contributing sources are limited due to non-exposure of the lake to the surface. Sodium is the principal ca.tion, which correlates with tested regional geothermal springs (Mariner et. al., 1974) . Arsenic and Mercury,. often associated with geothermal waters, were found in minute concentrations in the lake. The amount of mixing that could occur between the geo-thermal source and the lake by other waters may contribute to the low values.
It is hypothesized that the three endemic invertebrate species occupying the lake have a detritus food chain. Reduced carbon sources could include: organic debris contributed through human activity, such as wood planks, garbage of various sorts; bacterial and fungal types, referred to as "cave slime" and "moon milk", present on the walls in the region of the lake; and dead invertebrate material. The invertebrates are probably low in population and metabolic activity, as is common with troglobitic species (Poulson and 'White, 1970) , such that a large demand for nutrients may not
exist. It appears that many of the parameters studied coincide with and support data on the environment of endemic cave species, that is: the pH is at or above neutral, the temperature is relatively constant, and the water is "clean" or "good", referring to high dissolved oxygen levels. Such is the environment of Malheur Cave Lake.
In conclusion, Malheur Cave Lake has a low biological oxygen demand, is circumneutral in pH, and low in ion concen- AV.
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